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> AN setae a: ‘of salar waitterenPials shows that 


although women ‘and racial or ethnic minorities in the federal Civil . 
‘Service scignce ahd engineering workforce earn less than their male 


and white counterpart 


the differentials aré much less than those 


shown by other studies ‘for other cccupations in the economy. These 
results show that: (1) ei ok act are lower among. 
ro) 


scientists and engineers reg 


dless of sector of employments; (2) 


differentials between men and women and among racial/ethnic groups in 
all, occupations are narrower within the Civil Service than outside 
‘its. or (3) the differentials are narrower for federally employed 
scientists and engineers than for this workforce in other sectors. 
Numerous charts, graphs, and tables illustrate this. report, and 
technical notes and formulas are included. (Author/ MSE) 
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Salary differentials be 


States. These stydies typically show that, before 
accounting for differences in characteristics such 
as work experience and education, males earn 50 


percent to 80 percent more than women, and - 
. whites earn 35 percent to 65 percent more than 
blacks. Even after accounting for characteristic 


differences, these studies show men earning 24 
percent to 63 percent more than women, and 


whites earning 22 percent to 43 percent re than 
_ blacks. 
~ Salary differentials also exist-¢mohg these 


groups Within the populationof federally employed 
scientists and engineers—the group constitwing 
the focus of this study. In late 1977 the average 
salary of federally employed women stientists 
and éngineers was three-fourths that of men, De- 
pending on ethaic group, the average salary of 


minority scientists and engineers was between 8. 


percent and 13 percent less than that of whites. 


_ However, factors such as experience;occupation, . 
education, and geographic area of employment _ 
explain about 60 percent of, the male/female 
differential and abot one-third of ‘the tninority/ 
nonminority differential. After controlling for - 

these characteristics, the differential narrows to. 


'The variations in percentages reflect differences in sam- 


_. ples, timing, and research methods among the studies reviewed. 
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Sex and Ethnic Differentials. ae 
‘in Employment and Salaries’ | | Ny 
“Among Federal Scientists and Engineers , 


éen men and wortien” 
and among racial/ethnic groups have been noted. 
by many studies of ogcupations‘in the United _ 
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8 percent by sex, ane 5 percent t to7 percent by. 


minority group. 
This analysis at salary differentials shows that - 
although women and racial/ethmic minorities | in 
_ the Civil Service science and engineering (S/E) 


work force earn. less than their male and white, 7 


counterparts, the differentials are much less than 


those shown by other studies for other ogcupa-: 


tions in the economy: These. results show that: 


(a) salary differentials are lower among scien- — 


‘tists and engineers regardless. of.sector of em- 
‘ployment; (b) differentials between men and 
women and amgng racial/ethnic groups .in all 


occupations are narrower within the Civil Service ~ “, 


than outside it; or (c) the differentials are nar- 
rower for federally employed scientists and en- 


gineers than for S/E employees in other sectors. - « 


Introduction. ~~ 


Female- ind Suinenily populations are {mpor- 


lant resources within our society. A large body. 


- 


‘of Merature shows; however, that in' the aggre- - 


gate, females and jnembers of minority popula- 
tions—particularly black, Indian, ‘and Spanish- 
‘ \ surnamed populations—have been.‘underrepre- 
“sented” in-the work place? and that those who 
are employed have been paid less than males and 
“members of nonminority: populations—nolably 
members of the white population)? Earlier suales 
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i? Unde -erepresentatton is defined rélaiive to the available 
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“AS a maj or edaplayst of or sand 


employer. and’ Dbgoause “the Federal Government 
should be a leaderin eqhitable tredtment of women 
and minorities in All fields of employment, 

This study’ examines patterns of. employment 
‘and pay for female and minority. scientists @nd 
al Government. Earnings 

differentials serve as the amajoy focus..Using data . 
- obtained from the Civil Service Commission's 


“he Federal Govartiment’ § treatment: of weer,“ 
and minorities. is. significant. Ttis eigtiificantbecause - ; 
‘the Federal Civil: Seryice is the largest singleS/E 


Central Personne! Data File’ ‘coverjng pa 


teristics of some-170,000 scientists and engineprs’ ~ 


1977, this study describes‘observed differentials 
in earnings between men and women and among 
race/ethnic groups by: controlling for factors 
hypothesized to affect earnings.’ 


BY 


* National Science Foundation. Women und Minorities in 
' Selence and Engineering (NSF 77-304) (Washington, D.C.: 
’ Supt. of Documents, U.8. Government Printing O! ice.) * 

4 A deséription of the items contained in the dat file and. 


- those used in,the analysts of salary differentials a >pears in 


- the teghnical notos. “ 
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“were “women, 8 | agen ze which" 
"the 3.5 percent of tamalegelenitists and engineers 
Unthé business ‘and industry sector in 1976, the 
‘closest year fo: fox ich Comparable are avail- 
o7:\)) [: cane ea _ 

‘When these S/E,6 amploymbnt’t igures @ aregfurther 
-cross-classified by occupational group, other *, 
.. distinctions are ‘observable, “Among thes ogee the . 
‘ small proportion ‘of women ‘employed : Sagngi: = 
neers; only in State and. Jnvalagove cpm aniest ; 
- women make up more “than. 1 Pergentiols the* 


" éngineering work force. This: low: ‘participation a 
long” 


_ the S/E work force (62 percent of the total),,con- . 


- shows that women, make ‘up 10percent of the’ 
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of women in engineering in “all ‘sectors,-along - 7°". 
with the heavy: representation ‘of engineers. in 


tributes to the low peraentnge of worftep!t 
. total S/E population... 
An examination‘of, the data tor sclantigte sione ; 


in the. 


Federal work force, the lowest of any sector tabu- 
lated. This qmall fraction. of women scientists in.) 
the Federal G Soverhment canin part be attributed : 
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a "EMPLOYMENT BY. RACH ARTINIC “GROUP ee ie Ret N 
Among scientists and engineers employed by 
> the Federal Government; 6.5 percent Were classi- 2 Bes TERS UG Ba 
a \ - Federal - a 
. . fied as belonging. to.a minority racial or ethnic. « Ar Tota | noe i 


group in October 1977 (chart 2). Completely com. , orien 


ur ia 
desea a 


_ 
. parable data are not available for other sectors a Spanish-s 
ar ‘of the economy, but similar data for these sectors Business & PS reer [ 
*. % . are algo shown in chart 2." Despite tht noncom- industry - fj 
a parable data, it appears that the Federal Govern- 
ton ment employs propértionally more minorilies 
> \ . than any sector besides Stafe and loca] govern- ‘Educational fx 
- \: ments” For example, 1 out of 5 black scientists —_ Institutions . 
: . and engineers is employed by the Federal Gov- , 7 
ernment, compared to.1 out of 12 white scientists 
and engineers. : -  #« Nonptotit.. 
. organizations [ 
* Secular Palterns of Utilization . 
= -When examined by age group, patterns emerge ; Stato & local SS a bigs Ge 
which might indicate that race/ethnic group and -goverpments PAY YT. é pe 
3ex differences in Civil Service employment of . L ee ee a 
scientists and engineers are decreasing (chart 3). | \ 2 
For example, women represént 27 pércertt and 15 . SOURCE: Natjons! Sclonce Foundation 7 wea 
percent, respectively, of the two youngest age *- ” , ; 
? groups, far above their overall representation in . ysoieptist and engineers who left ederal Govern a * 
. tolalS/E employment (5 percent). ‘A critical ques- ment employment in 1977. Coptipuation of sucha .° # 
tion in delefmming whether the futuye Civil - relative gain should produce ay adually i — 
- Service work force will have a higher proportion - 7 ; ’ 
‘ - Chart 3. Women and minority employment in 7 
of wornen is whether these younger women will. giyy Service pee aeenree ve ‘force: October 1977. | 
remain in the Federal service. Available data . : nade 
f show that women constituted 12.4 percentof new Percent ° Ce 
Ls hires. in 1976, but ees 7.9 percent of _ 30 a 
fo * This reflects the proportio ater representationin "95 . 
the Federal life scientist work force of occupations such as - _ 
range and forest managers, which are typically male-dopinated. ¢ 
the, “'Tho-data for other sectors arqfrom National ScienceFoun-. 99 t 
: dation, Characteristics of Experienced Scientists and Engi- 


neers, 1976 (Detoiled Statistical ‘Tables) (NSF 78-395) 

(Washington, D.C., 1978). These data do not include scientists + 15 

and engineers who entered the labor force after 1970 and do’ 

not include Spanish-surnamed. S/E workers whose Yiacial desig- 

nation is "White/Caucasian.” The former exclusion probably == 10 

Ieuds to an understatement of employment of minorities and 

wonien in these sectors relative to the Federal Government. a. 

: since the representation of these groups in S/E graduating 

* * classes has generally been increasing since 1970. The latter 

exclusion clearly leads to an understatement of the propor- 0 
tion of minorities reportéd for other sectors relative tothe 38 «58 «53+ 4B 43-3 si«D~ Be sOD- 2-H’ . 
Federal Government. ° older 62 57 £452 47 4 37 32-—=C«s«hk7: younger 

- After subtracting all Spunish-surnamed scientists and en- ; Age Groups — 

_ginéers from the Federal Government estiniate the’ representa- © : i 4 "4 ! —_ 4g 


tion of minorities is at least equal to that of the other sectors. SOURCE. Natlonal Sclonce Foundation based on datd of the Civil Service Commission, 


rs a 
o . 


ERIC — a a = ae = i | _ 


~- 


ing seoneetonne of women ealantlt and engl 


in the Federal Governmant. he Pans * = 
The dato on Civil Service employment by ett ethnic _ 
--growtpand age also show-an increase in minority eS 


- employment in the younger grotips; although it 


_ isnotas clear oras striking as the increase in the | 
proportion of women. Minorities represented” 
over 20 percent of new hires in 1976, Bul only - 


about 7 percent of separations. 4 
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. Ove all, male scientists and engineers employed 
in‘the Civil Service earned about 25 per centmore 
in 1977 than comparable females, ($27,000 vs. 
» $21,600); Whén grouped by occupation, salary 


- differentials ranged from 18 percent for life sci- 


entists.to 33 percent for physical scientists (chart 
4). These two S/E occupational categories wete 
_ also the lowest and highest, regpettively, in ord 
"of overalkmean salary: 
When classified ,by level of education, the 
earnings- differential i is more clearly in favor of | 
:men with bachelor’s degrees and no degrees, 30. 
percent and 32 percent, respectively, agd gen- 


erally narrows with i increasing attainment (chart 5). 
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By RACE/ETHNIG CROUP . . an 


Nonmjnority seientists and engineers earned 
about 11-percent more than blacks, 13 percent 
¢ % ” 
Chart 4. Mean sintps of Civil Service scientists and 
" -engineers by occupation and sex; October 1977 | 
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more than those with Spanish s surnames, an 
7 percent,more than members of other minority 
- groups (Asians, American Indians, and others). 


These differentials are abqut one-half, ‘or less, |. *, 
those reported between men and women, As in- 


the case, with women, the salary gap favoring 
whites over minorities generally increases at 
lower levels of education (chart 6).* 
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Method », 


“This section assesses the sai particular fac- : 
_ tors—e.g., age, education, location, type of work: 


- activity, and other characteristics— contribute to 
observed sex and race differences in earnings ‘of 
- federally-employed scientists and engineers. The 


factors examined ifclude: age, length of govern-— 

ment experience,/level of education, minority. 

status (in the-andlysis of sex differences), region . . 
_ of employment, primary workactivity, al and Civil - 


Service tenure status. 


~ The analysis disaggregates observed differ: 
ences into two components: (1) the ‘‘characteris-4° 
tics" differences—-the proportionof the observed. 
difference that can be attributed tothe oe 


" The exeontion is the “Otlyr minorities” broup! ones 
salary differential is greatest at the master's-degree level and 
‘falls slightly for bacheler 8 dogree-holder sand for those wiih 
no castes: os : 
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Chart 6. Mean salary of Civil Service ‘selentists and 
engineers by education level and Thinorlty status: 1977 ° 
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factors examined ir this study; and (2) the ‘net’ 
‘unexplained” difference— ‘thesdifference 
between the obServed difference and the charac- 
teristic difference. The latter difference—the 
net’ or “unexplained” difference-—reffects the | 
effects of factors other than’ those examined in 
differencecan reflect 
‘the effect of sugh excluded factors as job cgndi- 
tions or discriminatory pra¢tices. The mathema- 


>> tical derivation for the disaggregation can be 


- found in the ‘technical nates (p. 9), : x 
The method used to accomplish this disaggre- 
* gation can be stummarized in the following steps: 
(1) the effects of the particular factors-ex- * 
amined on-earnings ly group status are esli- 
‘mated using multiple regression, analysis; 
(2} The coefficients derived from (1) are 
used to estimate’ what fem ales would have 
+ earned if they. had ‘the characteristics of « 
males, of what minoriliegwould have earned 
if they had the char actersuls of nonminorities. 


‘ 


(3): The. earnings estimated in (2) are aie 


tracted from the actyal earnings of females ~ 


(er minorities) to derive the | ‘characteristic’ 
difference; 
(4) The “net or nan@seilatnd difference 
isderived by subtracting the '‘characteristic” 
difference estimated in (3) from thé observed 
‘sex or minority group difference, The results 
represent! differences . (between sexes or 
between whites and minority groups) in the 
way the market evaluates thf characteristics 
controlled for in slep (2). 


" Empirical Findings ao 


REGRESSION, ANALYSIS 


The effects of sociodemographic characteris- 
lics on carnings were estimated using multivariate 
regression analysis. The technical notes (p. 9) 


‘describe in detail the variables included in the 


analysis. Tables A and.B provide'examples of the 


as illustrations of the methods used. — 
2 results of this regression analygis indicate 
that Hll of the factors considered in the study 


In 


; mlb ical analysis with sex differentials in earn- 


’ 


have statistically significant effects‘on the earn- 
ings of federally employed S/E workers. These 
factors account for roughly two-thirds of the 


sae os Sigh eS ieee 


observed variation in the eernings of Civil Serv- 


ice S/E- workers. 

The returns from education" are greater for 
females than males. Federally employed women 
scientists and engineers With a Ph.D. earn 22 per- 
cent more, on an average, than comparable women 
with a ntaster’s degree. The differential for men 


‘is 17 percent. A master’s degreé ensures 13 percent | 
greater earnings than a bachelor’s degree for 


females, and 9 percent for males. Fhe bachelor’s 
degre¢-holder earns 8 percent more, on an ¢ average, 
than ¢ 
percenNor male scientists and engineers in the 
Federal Civil Service. 


_ .. Federally employed scientist and engineers ; 
working i in the Washington, es “Md. -Va. Stand-" 


2 
"The full details of this analysis as well as a more detailed 
technical developmedt of the methods used in this study can 
be found iy National Scienge Foundation, “Women and Minority 
Scidytists in the Federal Government.” forthcoming. 
‘The returns from education as discussed here refer to the 


* incremental efrnings for each sex. Although relurns (i.e, 
} toa Ph.D. might be more for females . 


incremental earning 
r 
iKan. males, the Jével of Polienings of male_Ph.D.'s is greater 
than female Ph.D.’s., 4 - - : 
' , . 


nq-degree-holder-for women, but just 4 ‘ 
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d Sard Metropoiita 


a‘ , tical “praia MBA) ee 
er onan averabe,. ore’than comparable.sdientiats 
ae wee and . -engingers. -workin y-oulside’ of th of this SMSA— 


pe = Spout 5. percentmore for females es and 13 percent ~ 


more for males.’ This effect may he due in part to 
the higher cost of living ii the Washington area, 
Although Givil Sérvice salary schedules do not” 
2. formtally récognize this as a criterion for increased — 
Fe pay; there may be an informal upgrading of 
_ Washington-based employees. 

Ageand length of Federal Government servica 
both had positive effects on earnings. The squared . 


-- — valugs of both age and length of Government 


service were used as independent variables in 
. the regression equations to test the hypothesis, 
_ derived from human capital, theory, that these 
‘variablés have a decreasing effect as the age/ 
experience interval increases.'' The coefficients / 
of both (ese squared variables‘had the expected 
-négative sign, supporting this hypothesis. For 
female scientists and engineers in the Civil Serv- 
ice, one additional year of age ‘was associated 
with, on an aveyage,.a 3.6-percent increase in 
earniyigs: 40 additional years generally indicated 
a 32.6-percent increase. For males, an additional 
year of age usually meant an average salary 
increase of 4.6 percent while 10 additional years . 
was associated with an average salary increase 
of 41.7 percent. A possible reason for this sex 
differential i is the greater likelihood tha{ females: 
will experience interruptions in their work careers, 
for example when they take time oul to raise 
. families. Such interruptions would make the age 
~ variable a poorer proxy for work experience for s 
women than itis for men. . = 
The sex differentjal reverses with the use of 
values ‘indicated in the regression equations far 
returns to Federal Government service. Here, a 


“ 


i year of such’ service is associated with 2.2 pefcent 


Qo. 
ERIC 


more salary for women scientists and engineers, 
and 1.8 percent for men. Ten years additional 


y . e . 


"To depict this nonlinear effect of experience on earnings, 
_ the following frnvional form is used to describe the earnings 

~ function: yf (e, 0%, 2), where e represents experience (in - 
_ years) and z represents a vector ef other variablosin the earn- 
ings function, The hypotheses derived Pee human capital 


$lhodry are - oy >So on a? a. o. 
de* 


Tho posilive sign of the first derivative and ‘the negative sign, 

of the second derivative produce an earnings profile in which 

the efféct of experience on car nings is positive at low values of 
- e, decrenses ase incré: asés, and, beyond some crilical value of 
" ¢, becomes negative. - ie 


“gervicy 1 
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jated: via 49. Q percent ‘hore salary * 
88, “and. 15 6 percent more - 
_ for or lui hy e-talatlyely comparable ‘salary Incre-~ 
1s ‘aes OC clyred “with: Increments in: Federal 
drk experience fc ompared to the substantially » ~~ “> 
er increments! ‘ten associated ‘with age) =. 
" aupport. the ‘hypotttasis th ee eae may havea -. 
-greatarslikelinoge: of ‘iptte nap tint thelr work , 
careers, 1 7 


- pisacGREGATION ANALYSIS a 


After the. effects of .the. soclodemographic. 
. factors discussed above were estimated, observed yi 


ae wee 


- earnings differences betwean males and. females : 


and between whites and other racial/ethnic groups, 
were disaggregated into characteristic differences 
(based on ‘tpe results of the regression analyses), 
and net (or unexplained differences) (els 4). 


Differences | hetween. males: ‘and females - 


- For’ federally employe scientists and angi- 
a females, ave: average 


Table nr Estimates of wage differentials. of ‘aclentiets and - 
engineers employed by the Fedefal Government by sex 
_-and racial/ethnic group: October 1977 — 


t id 


Unexplained 
_ differentials 
~ observed. 
differential 


43) =42) +1) 


Unexplalned 
. ditterentiat® 


Obsorved . 


Group difterential® 


v 


Male/Female: , 


« _ AllS/E occupations ........ 0.30 
Sociatsclontists .....+..... A7 
Physical sciontists ......-.. 51 
, Mathomatical sciéntists .... A0 
Lifosclantists ...f.cceseese ‘26 | 
. Enginoers ..... 06... eee ee » 30 
Age Groups: 
- _OSandoldot ...........64. 2.22 
§B-62 . oc cee eee eee aes 1.10 ms 
GOST eecssisse canned se 83 iy 
MB:62 »,) Seance iaae andsvas 82 ; 
CK DY Ae AB ' 
| AO vd 
9987 cca ererenae eea aes ‘al 4 
POOR vcnsig. cdvesis sedan At 3 
29227 cskst ep ousenaianted 23 fe 
=  22andyounger ........... 37. . 8 
1 . 
~Race/Ethnlc Group: y 
Spanish-surnamed ...... q- AG . 
Black ....... 0.5.65 dialed 87 i ¢ 
+” Other minority . 82 ‘1 


4 The apsorved differential ts ‘caleilated as the cata ale or white/minorlty : ¥ 
wage ratio minus one. . re 
© The unexpl ined differential is calculated as the “estimated tonials (minority) 
wage before adjustment for characteristics differontes/actual female (minority) 
wage tip minus one. : : 


Source: National Science Foundation based on data of ye Civil Service Commission. 


. - 5 : 7 . 
“ . H 
~ . * ‘ 


PEE FET SE PTET RE, OTA Fey a ene sears irs Feit 


: s : = 
pee ape ee : see —— z ~~ ——- 


coarnings that are 25. percent lesa" han males. . ‘When the sex, litterontiale. are’. exa mined ‘by 
This observed differential is lowest among life’ age group, both the observed differences and the 
scientists (18 percent) and highest for physical - proportion of thal difference - accounted for’by 


“~~ > scientists-(33 percent). After ‘accounting for the --*:the characteristics-effect tends-to be smallerfor---— 
“characteristics’: difference, the “net” or unex- _ the younger scientist and engineer, The amaley ” 
plained differential falls to 7 percent for S/E . “nel” or unexplained differential at the younger -="-; 
efmployées in all occupations and ranges from 3 age groups suggests the, effects of factors that . 
percent for social scientists to 17 percent for have not been accounted for in this, study—fectors * 
physical scientists. Thus, the characteristics dif- such as differences in job preference, differences. 

- ference constitutes a large proportion of the rela- - in natural abilities, or discriminatory practices— 
tively small observed sex différenjial of 20 per- —_. or that male/female salary.differentialsfor younger 
; . Gent among social scientists, and is a much smaller F ederal S/E employees are relatively less serious 
share of the observed sex difference of 33 percent -~ than they are for older age groups. , a: 
among physical scientists. re : : ; ' re 
; " ° a rn. ae ae ss 
m . . | . _ es . * sys 
ame ir A : \ 7 7 os 
Table 2. Estimates of wage differentials by sex and race i ae - 
~ 2% : L 3 e 
: i Unoxplained dit-" 
1 . 4 Observed Unexplained “| ferentlalt+ Gbsatved ” ie 
; 7 Sourco _, Sampte ditferential® « ditforentiat® differential 3 
. - Ms fo @ (3) = (2) + (1) ae? ge 
Blinder _ 7 | Whito workers over age 26, 1967 ........... ft . A ~ 4.02 .. oy 
bird Cohen Nonprofossionat workors agod 22-64 who ; « ‘ e" 
- ‘ worked 35 + hours por woek, 1969 ...... : 73 * 
; * Fuchs Nontarm omployed workers, 1959 ........- 85 F 
, a ‘ Malkiet and Matkiel vinoran or singletirm, 1971 .. : AB : 
a Oaxaca ial lcaelbiad ors, 1967 ...2.......6 0. = ae . 9. ‘ 74 
“Oaxaca hite, yor de : oe , F 
<e ‘ SS PPB ese eldeweeedeitineeadeddnedeaacichy : . fo 71 
i ABTO eee eee sie li fanaa Pan at'ovaySdavstacey Bf Fl ' 74 
. . _ ° % 
a Blinder ; Malo workoré ovor age 25, 1967 ......... rc * 65 i 
, Oaxaca z | {Malo urbanworkors, 1967 ......... aisithrtand : Ai) 
(unpubllshbd Mato year-round, full-time urban workors, : 
rosults) 1980 ..... a areases eee ls slg Srsuasaya es bee feats 66 
2 : € NOT cccgs castor des weseeeenuaenete 68 > | oy 
\ . a The obsorved ditforontial 1s calculated as the mate/temate or whitd/black wage rato minus one. : i..* 4 : a 
: : 7% Tho unoxptainod difforontial ls calculated ad the estimated female (black) wage before adjustment for characteristics differences/ . : ae 
« es actual fomate (black) wage ratio minus one. : 
* ¢ Contro! variables: ago, goographic region, parental income, fathor's education, place of birth, place grew up, numbér of sibtings, 
; labor markol conditions, geographic mobility, seasonal employment. 2 
d Annual hours of work, fringo bonefits, absantebjsm, sentority, ‘education, “unlonization. * i 
: © Race. schooling, ago, clty size, marital status, class of work, length of trip to work. 
’ , ' gchaoling, experience, degrée held, fubtications, marita! status, fleld of study, absentealsm. 
9 Schooling, potential experience, health, part- “timo employment, migration, marlta! status, number of children for femates, size of 
"yurban area, goographic region. | 
“ ® % "game as in footnote g minus health. . ° 
Sources: . ; : 
; _ Alans. Blinder. ' "Wage Digcriminaxion: Reduced Foryn and Structural Eesvranies.” ‘douniatediiumnan Resources 8 (Fall 1973): 
. 436-58. . - , 
. _ . Malcolm S, Cohen." ‘Sex Dittorencasin cotincadian! " Journal of Human ResSurces 6 (Fall 1971): 434-47, _ 
: a5 , * Victor R. Fuchs. * "Ditforences in Hourly Earnings Betwoon Men and Women.’ "Monthly Labor Review 94 (May 1971): 9- 46. 
“ Burton G: Malkio! and Judith A. Malkte!. “Malo-Fomato Pay oittérontiats in Professional Employment. American Economic 
= Review 63{Sept. 1973): 693-705. 
Ronald L. Oaxaca.” "Male-Fomale Wage Difterentials in Urban Labor Markets.’ "International Economic Review 14 (Oct. 1973): 
693-709. : 
' : . “Sox Discrimination in Wages.” tn Discrimination In Labor Markots. ods. Orley Ashentelter and Albert Reos. . ‘ 
Pics - (Princeton, N.J.: Princeton University Press, 1973.) 
* .. "The Persistence of Male-Female Earn 9s Differentials.” In The Distribution af Economic Well-Being, ed. 
“F.T. Juster, (New York: Cotuntbla University Press, National Bureau of Economic rHeseareni 1977.) 
‘  # ‘ ce * ~~ 
\ > ‘ : as : * . 7 


_-parable differenges found instudies of. all sectors —. - ~ ..-economy, Gross. s differentials in these. studies - setae 
of. the economy.!? These more “general ‘studies’ ranged from 36 percént to 66 percent, while unex: | 
. (summarized in table 2) show observed earnings. > _plained differentials varied between 22 Pergent 
‘differentials by sex ranging from 53 percent to. and 43. percent (table 2). ergmetten reenint 2 Ae TESA ae coach 
_ 85 pércént in favor of men. The “unexplained” a eS 
. differentials range from 34 percent {o 58percent . + aE ISIONE: c i, f th 
a still much higher than those founkfor this study The Federal Government, with females con .. ; 
”- of Fedetal S/E employees, The lower bound of _ tuting 5.1 percent of ils scientists and ‘engineers, - 7 
each of the ranges was found in a study of PIO ‘employs proportionally fewer women ‘scientists ~ : whe 
fessional workers’ in a single firm, This might’ and engineers than any sector of the U.S, economy, * - a 
' indicate Val ‘salary differentials result in large’. but” one. The high proportion of women: among s 
“measure Yrrom interfirm differences in reward e the younger Civil Service scientists and engineers, : e ; 
. structure, or to earnings differentials between ~ combined with the excess of female new hires a 
professional and nonprofessional workers. By over departures, implies that women will make. -. ° a 
focusing on a relatively homogeneous professional up an increasing proportion of the ‘Federal S/E. e: 
population (scientists and engineers) with asingle - work force. ii 
_ employer (the Federal Government} the results _ In‘the case of mindrities, the Federal @overn- . 
1 of the study summarized in this report should be ment has the second: -best employment record ow 
expected to show smaller “net” or unexplained ‘among the economic sectors, with 6.5 percent of ae 
differentials. . Sg, its S/E employment classified as belonging to ce 
= * * +" minority groups. In this instance, also, the excess Bs 
Differences by race/ethnic groups . ; of new.hires over departures implies, that minorities 4 
- Among racial groups, black scientists and engi- will become an increasing proportion of the Fed- 4 
_neers employed by the Federal Government * .eral S/E work force. ‘s 
earn, on an average, 12 percent less than whites. Compensation of women and minorities within + an 
This repreésenits, a gross differential slightly less. the Federal Government with respect to scientists ad 
than that for Spanish-surnamed $/E employees. and. engineers is more uniform than in other sec- :. 3 
(13 percent), but one-greater than for other minori- tors of the economy, although there still exist pay “A 
lies (8 percent). Subtracting the characteristics , -disparities in the Federal sector, which are not a 
differences reduces the unexplained differential » explained by the, analytical methods employed ake 
to the 5-percent to 8- -percent range ftable 1). - in this study. These: pay disparities may be rela- iM 
- Comparisons with other studies. Once again,. . tively sntall because (a) salary diffefentials are... . 
“the ‘differentials for federally employed scientists, | lower among scientists and engineets regardless { 
of sector of employment; (b) differentials between a 
we 2 ee ee - #-~— men and women and among r race/ethnic groups : a 
Ronald L. Oaxaca, “Theory and Measurement in the Eco- mn a occupations are narrower witain ue aN es 
nomics of Discrimination,” in Equal Rights and Industrial Service than outside it; or (c) ‘differentials afe a 
Relations, edited by Leonard J. Hausman, et. al. (Champaign, . narrower for federally employed scientists and, aoe 
Il.: Industrial Relations Reseafth Association, 1977.) engineers than for S/E employees in other sectors. - ~y 
2% ‘ ; “ ‘ : 
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“Cothparison, with other studios. The ex wf. : Ane engineers ‘are coiiaiderably. Pere than : ae 
mee: those reported in ‘studies of black/white. earnings Eee re 
___. differentials for-workers in ‘all sectors of the 


gross ae net, are re considerably sn smaller than com- 
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- ployee, and length of Federal Government sexv 
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"Demographic and Educational Vattables ~ 


For this study, the set of characteristics controlled for in- 


cludes: Occupation, minority group, education level, Civil 


Service tenure status, geographic area af employment, pri- 
mary work activity, age of employee, squared age. of the em- 


While the use of most of these variables in a human cgpital 
model is common and well supported in the literatures some 
are peculiar to this data file. For example, ft is hypo} esized 
that an employee with permanent career civil service tenure 
status, an indicator of a potentially-successful career, will 
earn more than an employee with career conditional, tempo- 
rary or no lenure status. The coding of geographic area of em- 
ployment as a dichotomous variable (employed in or outside 
‘the Washington, D.C.—Md.~Va. SMSA) is designed to test 


the hypothesis that employment in the D.C. area, where most — 


agency headquarters are lo¢ated, positively affects earnings. 
* The variable measuring Jength of government experience,” 
although a'satisfactory meusure of Federal Government work 
‘experience. is a less-than-adequate measure of total work ex- 
pericnce since it does not account for temporary Withdrawals 


from the labor force for nongovernment work experience or - 


other reasons (e.g., a return to. full- ume schooling or 
childbearing). 


Derivation of Disaggregation Equations 


The effects on earnings of the characteristics enumerated 
above were estimated using data for the 170,000 scientists and 
engineers in the Federal work force in 1977. The earnings 
function that was estimated had the form: 


ry 


1 ae 


’ "This variable measures total length of government serv- 


- ice, but excludes timé between separate periods of Civil 
. Service employment. 


a) Vp = age + yp + age Xop +. 
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Yi= 2 aj Xi ty 


Where Y represents the enrnings of the ith p oderal S/E a 


ployee foxpresss in natural logarithms), Xj represents the Ss 
value of the jt factor examined for the ith Federal S/F em- , 


ployee, “i represents @ stochastic errgr term for thy i) Fed- 
eral $/E employce and % gnd 9% are parameters of the earn- 
ings function. The earnings function was specified on the 
basis of human capital thegry. These parameters are assumed 
to be stable for all Federal $/E employees. 


Average earnings of fomale Federal S/E workers may then . 


be expraiset as: 


~t ang XnF 

Where: Xyp, Xo. : Xr represent the average values-of 
these ghavaclarisilcs for female Federal S/E employees, and 
ayF, agy,... an represent the incremental effects of these 


characteristics on the earnings of female Federal $/E employees. ~ 


Similarly, let average earnings of male rogers) $/E workers 


be eypressed: 

4 
(b) Yq = 80m *.21m X1m + 82m Xam t--- anv Xam 
The estimate of what females} wauld have earned if they had 
tht characteristics of males (Ypq) can be derived by substi- 


tuting the values of Xm for the values of gd in equation (a):~ 


YEM = oF + agp XM + ag¢ XeM +--+ OnF XM 
The “characteristics” difference (c) is then expressed as: 


C= Ve — Vem sare (Xe — Xi) + agp — Xona)+ 
+ eee tang (Xpe > Xam) 


_ and the ‘ nat” or wari difference (n) is expressed as: 


@ QF — ag) + (aur — aim) Xim + 


N= (ve — Yu) — 
| ee (2g — 29) Xam 


~s 


8+. (aye — ap) Xam 
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Table A. Coefficients and F-value for regressions of salary (log form) of federally 


Fomalas 


employed scientists and enginesrs 


BOK: oo besa reeinaesis -0.0775080 


Qccupation: * 
. Employed at asovlal 


sclantist.......... fis -0.1303414 
t Employed as a physical 

sclanlist..........-- -0.1089235 
Employed a3 amathe- ° 

matical sclentist ...... -0.054697 1 
rl a asalile 

sclantist...........- ~0.2587896 

Minarlly group status: 

Spanish-surnamed . .. -0.0469997 
BIGOK. 2.8 thascaseoniene -0.08087 26 


Other minority (Asian, 
Amearican indian, 


OIG). nc avec see e es -0.047487 1 
Education leval: 
PHD. 229-benigaiae ake 0.3099635 
Masters . .....2.... | 0.1344346 
First professtonal 
dagree. ..... ....- 0.1694584 
Bachelorsdegree ..... 0.0446813 
Civil Service tenure 
atatus: 
Pérmanent career 
tenuré status ...... 0.1465673 
Career-conditional 
tanure statug ....... 0.005635 4 
Temporary tenure 
StAIUB we eee 0.1688068 
Areaot employment: 


Geographic are of om- 
ployment (zero if eny- 
ployod in D.C. area. 
one if employed out- 


sidoD.C.aron) ... . -0.1312924 
Primary work activity: 
Research .........-. ' -0.0080452 
Research contract and 
grant administration . 0.1337113 
Devetopment. ...... 0.0029201 


ae evaluation .... | -0.0319054 
jésign, production, p 
construction, inst tIna- 


tton, atc. ¥. .....) . -0.0712452. 


. Age and experience: 


Ageofemployee... . 0.0450516 


Squaréd age of em- 
ployee Hanise adele dees XQ 0004 263 

Length of government 
service (years) i 

Squarad lengh of gov- 


ernment service mt 0002249 


(Constant) . 2. ..... 9 0677098 


1376.858 


5641.285 
5997.864 
790.274 


39481.778 


ed 


138.439 
996.393 


247.668 


21400.334 
6455.020 


1349.865 
932.385 


2413.142 
3.006 


672 066 


14153.489 


28.873 
553 574 


4.363 
225.911 


2747.280 


15191 488 
41356 193 
12029 984 


6394 542 


Coefficient 


NA 


~0.0853548 
-0.1526034 
-0.0586908 


-0.2 192807 


~0.0306655 
-0.0600097 


-0.0346324 


0.4260079 


F-value 


ny 


0.2%14712 . 


0.3466135 
0.0839846 


0. 1536662 
0.0229709 


0.0766321 


-0 0847190 


-0.0274 182 


0.1601321 
0.04 89844 
0.0045086 


-0.0539319 


0.0362428 


-0.0003637 — 


0.0219399 


* .0.0002918 


8.9715140 


87.300 
260.612 
39.407 


611.683 


2.696 
70.249 


* 7.779 


2095.685 
814.990 


331.589 
161.171 


215.638 
5 285 


14.804 


; 


359.236 


¥ 22.370 
58.967 


37.325 
0.213 


21.400 


582.653 
449.541 
848.867 


678.559 


Source. Nationsy Sctence Foundation based on data of the Civil Service Commissipn. 
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Cootticiant 


-0.1359870 
-0,1050209 
-0.0523214 


-0.2605804 


-0.0472708 
-0.0831385 


-0.0476944 


0.3012326 
0,1291690 


0.1671161 
0.0419312 


0.1473071 
0.0040402 


0.1700175 


-0 1347578 


-0.0046645 


0 1296770 
0.0008798 
-0.0348083 


-0 0719893 


0.0460128 


-0 0004352 © 


0.0176655 


-0 0002191 


8 9788219 


F-value 


NA 


5645.07 4 


8412.fo7 


649.820 


92974 .397 


135 019 
900.271 


236.045 


19196.316 
6681.385 


+ 


1096.740 
784.718 


1901.075 
1.365 


691.287 


14007.782 


8.600 
482.213 


' 0.387 
257.131 


2788.885 


14862.192 
11162 730 
1 1000.998 


55595 008 


vw 
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Table B. Decomposition of gross salary differentials for federally empioyed ; os 
m ; ‘ ‘  sclentiste and engineers” a ow 
‘ al : . : : ay” 
P . _ i = = = os roe ae s 
/ Occupation: : eo : = : . 
. Employed as asootalsciontist...,....... ~.0854 _ 0820 .2868 © ~ 2048 0176 - , 
: Employed a8 a physical scientist... 2... _| +1626 1688 23 -.0716 D109, * a : 
C 2 &mployed asaniathemntical scientist .. -.0587 0556 - 2009 .0085 ; 
‘ Employed asaiifa sciontist ............. -.2193 1684 1959 ~.Q065 ; 
; Minority group status: ba - ; ‘ ~ 
Spanish-surnamod ....- ~.0307 0122 0128 0000 | 
Black oo... ee 0600 0288 1043 0847 
Othar minority (Asian, Amortean Indian, : . . 7 
Gey oe. ee re e¢ | ..0345 9212 0312 + — -0093 : 
“ — Educationievek : : 7 
; PHD... icne. Guiveuactinasndgihen 24 4260 0983 . 1086 -.0052 a 3 
? Master's .......... worse seiaadt: Pues 2116 1993 | . .2337 7 ~.0073 eae 
re First professional degree ............... 3466 .0097 0442, ~.0016 
Bacholor’s degroo ......9./.........-.. 0p40 - ‘+5835 6069 | 1 0084. 5 br 
Civil Service tenurestatus” _t 7 SS 7 
Parmnnent careortenurn status... 2.2... 1837 8429 * 6718 0263 « 
Caroer-condittonal tenure status qiealwes .0230 -13144 "12559 ~.0029 
Temporary tenuro status ...... ........ 0756 0083 : 0147 © 0006 . 
: - : 
Area of employment: : M - ‘, 
uy - Geographic are of amployment (zero If /< ’ ¢ 
& employed In D.C. area. one ff employed - 
* outside D.C.area) .. 22.22.22 2e - 0847 1.7835 1.6611 -.0100 
* Primary work activity: ; i . 
*  Alesoareh oo... oe ee eee + -.0274 -1298 .2520° 0034 ‘ 
Rasenrch contract and grant : P. ‘ 
administration... 0.62... os .1601 p 0089 0109 5 -.0008 ‘ - 
re Development . Sie, a * fet ah ase 0490 1525 0904 spe . f 
. Testandovatuation... ........ wh of 0045 0489 0557 - A000" 
Design, production, construction, . oar ” id 
installation.otc. 6.22... — -.0539 1979 7.0419 0084 ‘ 
Age and experience: ‘ . 
~~ Ageolamployee ... ; eRe 0362 42.0347 37.0386 © . - 6 18Tt 7 
Squared ago Ofemployoe .. 2... 66... -.0004 1873.4787 $500.2321 373 2466 - +1357 2 
Length of govarnment sorvice (years) .... .0219 14.9157 9.8550 §.0807 4.1110 , 
Squared tengh of government service. -.0003 316.2795 ~ 208.9016 107.3779 -.9313 
og” 
/~ Souren: National Sclence Foundation based on dnta of thé Civil Service Commission. i * ; 
‘ f . : 4 
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